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WHAT IS CLAIMED IS: 

1 . A linear electromagnetic machine comprisir 
a movable member; 

a stationary member defining at least one sftationary pole; 

a phase winding positioned such that, /when current is flowing in the phase 

winding, the at least one stationary pole is energized; and 
a circuit for energizing the phase winding over a plurality of energization cycles 
to produce a given force /tending to cause linear movement of the 
movable member with respect to the stationary member, the energizing 
of the phase winding alsp producing a normal force tending to cause 
movement of the movable and stationary members in a direction 
normal to the desired lMear movement; 
wherein the normal force profile /experienced by the at least one stationary pole 
over a first energization cycle is different from the normal force profile 
15 experienced by thef at least one pole stationary over a subsequent 

energization cycley 

2. The linear electromagnetic machine of claim ly^herein the movable member 
defines a plurality of movable poles that pass over th/at least one stationary pole as the 

20 movable member moves in the desired direction ajad wherein at least one of the movable 
poles is different in construction from other of rtfe movable poles. 

3. The linear electromagnetic machine of claim 2, wherein the movable poles each 
define a pole width and wherein at least one of the movable poles has a width that is 

25 greater than the width of other of tlVmovable poles. 

4. The linear electromagnetic machine of claim 2, wherein the movable poles all 
have substantially the sam^r width, wherein each movable pole defines an air gap with 
respect to the stationary jzfole as it passes over the stationary pole, and wherein the air gap 

30 defined by at least on^of the movable poles is different from the air gap defined by other 
of the movable pole 
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5. The linear electromagnetic mach|he of claim 1, wherein the circuit for energizing 
the phase winding provides an energiz; tion current to the phase winding over a first 
energization cycle that is different from the energization current provided to the phase 
winding over a second energization. 



6. 



An electromagnetic machine com )rising: 

a rotor defining a plurality of rotor poles, each rotor pole having a pole face 
defining an angular wi dth, wherein the angular width of the rotor pole 



with the widest width 
(a) substantially equal to 



pole with the narrower t width, and 



(b) less than 1.5 times 
narrowest width; 
a stator defining at least two state 



winding, the at least 



or greater than the angular width of the rotor 



he angular width of the rotor pole with the 



r poles that are radially opposed to one another; 



a phase winding positioned such that, when current is flowing in the phase 



two stator poles are energized; and 



a circuit for energizing the phas< winding over a plurality of energization cycles 



to produce a given 
phase winding also 
movement of the at 
wherein the normal force profi 
a first energization 
experienced by the 
energization cycle 



desired output on the rotor, the energizing of the 
producing a normal force tending to cause 
e^st two stator poles towards the rotor; 
experienced by the at least two stator poles over 
ycle is different from the normal force profile 
at least two stator poles over a subsequent 



claim 6, wherein the rotor defines a plurality of 



7. The electromagnetic machine of 
rotor poles and wherein: 

a) during the first energization cycle, a first pair of opposing rotor poles is 

liir 



brought towards alignment with the at least two stator poles; 



j 
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b) over the second energization ;ycle, a second pair of opposing rotor poles 
is brought towards alignm ;nt with the at least two stator poles; and 

arming the first pair of opposing rotor poles 
is different from the construction of the poles forming the second pair 
of opposing rotor poles. 

8. The electromagnetic machine of claim 7, wherein the angular width of the rotor 
poles forming the first pair of opposing rotor poles is substantially the same as the 
angular width of the rotor poles forming thq second pair of opposing rotor poles. 

9. The electromagnetic machine of cliim 8, wherein a maximum air gap established 
between the first pair of opposing rotor poles and the at least two stator poles is different 
from the maximum air gap established bptween the second pair of opposing rotor poles 
and the at least two stator poles. 



10. The electromagnetic machine o 
between the first pair of opposing rotor 
by a notch in the profile of the face of 



1 1 . The electromagnetic machine 
phase winding provides an energizalion 
energization cycle that is different frcfm 
winding over a second energization eye 



25 12. The electromagnetic machine o: 
the rotor poles is substantially the same 

13. The electromagnetic machine < 
permanent magnets. 



claim 9, wherein maximum air gap established 
poles and the at least two stator poles is defined 
e rotor pole. 



claim 6, wherein the circuit for energizing the 
current to the phase winding over a first 
the energization current provided to the phase 



claim 11, wherein the angular width of each of 



claim 6, wherein the rotor includes a plurality of 



30 
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14. An electromagnetic machine con prising: 

a rotor defining a plurality of Jotor poles, each rotor pole having a pole face 
defining an angular width, wherein the angular widths of each of the 
rotor poles are substan ;ially the same; 

a stator defining a first set of opposing stator poles and a second set of opposing 
stator poles, each of t le stator poles being associated with at least one 
current carrying meriber such that a stator pole is energized when 
current is flowing through a current carrying member associated with 
the stator pole; and J 

a circuit for energizing the at least one current carrying member over a given 
interval so as to simultaneously energize the first and second sets of 
opposing stator poles; the energizing of the current carrying member 
also producing normal forces tending to cause movement of the 
energized stator pores towards the rotor; 

wherein the normal force profile experienced by the first pair of opposing stator 
poles over the given interval is substantially different from the normal 
force profile experienced by the second pair of opposing stator poles 
over the given interval. 



15. The electromagnetic machine 
poles comprising the first set of oppc sing 
the stator poles comprising the seconjd 



1 6. The electromagnetic machine 
first set of opposing stator poles defines 



17. The electromagnetic machine 
rotor poles is substantially the same 



of claim 14, wherein the construction of the stator 
stator poles is different from the construction of 
set of opposing stator poles. 



of claim 15, wherein each of the stator poles in the 
a notched surface. 



of claim 16, wherein the construction of each of the 



18. The electromagnetic machiAe of claim 14, wherein the construction of the stator 
poles comprising the first set of Opposing stator poles is substantially the same as the 
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a) 
b) 
c) 



during the given interval 
towards alignment wit 
during the given interval, 



is/n 



construction of the stator poles comprising the second set of opposing stator poles and 
wherein: 



a first pair of opposing rotor poles is brought 
t i first set of opposing stator poles; 
l second pair of opposing rotor poles is brought 
towards alignment witl l second set of opposing stator poles; and 
the construction of the pol ss forming the first pair of opposing rotor poles 
is different from the construction of the poles forming the second pair 
of opposing rotor pok s. 



19. The electromagnetic machine of < laiml4, wherein a first current carrying member 



is associated with the first set of oppo 
member is associated with the second set 
for energizing the at least one current c 



ing stator poles and a second current carrying 
of opposing stator poles, and wherein the circuit 
rrying member provides an energization current 
to the first current carrying member /that is different from the energization current 
provided to the second current carrying pnember over the given interval. 
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